Patients with urinary tract obstruction are often accompanied by urinary tract infections. In some cases, it develops into urosepsis that increases mortality. Early detection capability is essential. The purpose of this study was to determine the role of serum procalcitonin (PCT), nitrite urine (NU) and white blood cell (WBC) as urosepsis predictors in patients with urinary obstruction.
Introduction
Obstruction of the urinary tract can occur along the urinary tract, starting from the pelviococcal kidney to the urethra. Most are found in the lower urinary tract, especially men with an incidence of 15 out of 1,000 people per year and experience an increase of 38 out of 1,000 people per year at the age of 75 to 79 years.1 Out of these, 12% may develop into urosepsis.2 This situation causes an increase in mortality, which reaches 20-40% in severe urosepsis. [3] [4] [5] [6] Urosepsis caused by urinary tract obstruction is up to 80%. 3, 4, 7 This is an emergency in the urology department that requires immediate urinary tract decompression and drainage, either using retrograde stents or percutaneous nephrostomy tube placement.8
Diagnosis of urinary tract infections or urosepsis is obtained from history taking, physical examination, and investigations. There are several supporting laboratory tests, such as white blood cell (WBC), serum urinary nitrite (NU), procalcitonin (PCT), and blood or urine cultures. 5, [8] [9] [10] Some of these tests do not provide rapid results so they can affect the management and outcome 
Patients and Methods
This study used a cross-sectional design carried out in the Emergency 
Results
A total of 36 subjects were enrolled in this study, consisting of 17 (42.7%) males and 19 (57.3%) females. The characteristics of the subjects are shown in Table 1 . 
Discussion
Procalcitonin is the most widely studied biomarker and is recommended to confirm or rule out the possibility of sepsis.9 It has high sensitivity and specificity to diagnose bacterial sepsis. 10 In this study, we found that PCT was a good predictor of urosepsis from bivariate and multivariate analysis. This result is also supported by Nieuwkoop et al., 11 who used PCT to detect urosepsis in ureteric stone patients with urinary tract infections. This is because the majority of bacteria in urinary tract infections by gram-negative bacteria and the high number of bacteria affect the amount of free lipopolysaccharide and endotoxin which ultimately affects serum PCT levels. 11 So it can be concluded that PCT can be used as a reliable parameter to detect early urosepsis in patients with urinary tract obstruction. In contrast to a study by Tang et al., 12 stated that PCT could not distinguish between sepsis and SIRS without infection.
Procalcitonin can be used as a decision to carry out surgical intervention and broad-spectrum antibiotics in patients with urinary tract obstruction with urosepsis without waiting for the results of blood or urine culture examination. 10 Serum levels can increase from 4 hours since the onset of systemic infection and reach the highest level in 8 up to 24 hours, while false negative results on PCT checks can occur if the sample is taken too fast. 13 The blood component is also formed by the WBC which is part of the immune system. The infection process activates the complement system then triggers a pro-inflammatory response by stimulating the formation of neutrophil granulocytes so that patients with the infection will experience an increase in the number of WBC. 13 Some studies suggest WBC has a high sensitivity and specificity as a predictor of urosepsis. 8, 14 Similar to the results of this study, WBC was obtained as a predictor of urosepsis from bivariate and multivariate analysis. In contrast to another study, it was found that WBC had increased due to exercise, trauma, and emotional stress-induced by catecholamines so that the increasing release of WBC will be stored in the bone marrow. 15 Urine nitrite is formed from nitrate by reductase enzyme produced by bacteria in the urinary tract. 16 In this study, NU serum levels were significant as a predictor of urosepsis according to bivariate analysis, but not substantial in multivariate tests. Meanwhile, other studies state that the examination of NU has a sensitivity of up to 66% as a predictor of urosepsis. 16 This can be caused by total urinary tract obstruction or excessive drinking before urine sampling so that the patients often urinate and ultimately affect the results of urine examination.
Conclusion
Serum PCT levels and WBC levels can be used as predictors of urosepsis in patients with urinary tract obstruction, so that early detection can reduce the risk of urosepsis and prevent mortality.
